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The analysis of the safety and reliability for real-time systems lacks quantitative 
evaluation methods, which commonly work for traditional systems. The Fault Tree 
Analysis, a reliability analysis method that has been widely applied to many industry 
systems, is not considered applicable to reliability analysis for real-time systems, due 
to its limited expressive capability which is unable to describe time constraints or 
sequential dependencies of complexity. We extend the semantics of  the Fault Tree in 
terms of its expressiveness , which enables us to apply the Fault Tree Analysis method 
to real-time systems.  
However, the minimal cut set of the extended Fault Tree cannot be derived by 
traditional methods. In this paper, we model the real-time system fault tree using time 
automata, and derive the minimal cut set by the model checking 
technique.Experimental work has proved that extended Fault Tree modeling by timed 
automata and minimal cut set derived by model checking can be applied to the safety 
and reliability analysis for real-time system. 
This thesis firstly describes the background of this issue, aim, task status and 
project ideas, introduce the relevant concepts of the subject.Then it describes the fault 
tree of the syntax and semantics of the extended according to the features of real-time 
systems, a new algorithm of minimum cut sets of fault tree according to the real-time 
system, fault tree after extension semantics, design the conversion algorithm which 
can convert into the time automatically, design algorithm for solving the minimum cut 
sets in the basis we mentioned above. The conversion algorithm in the fault tree and 
the minimal cut sets algorithm design optimization algorithm. Thirdly ,in introduce 
the use of real-time system modeling and verification tools UPPAAL said after the 
conversion of timed automata and properties test, compared with the  use of  the 
C++ language to write the enumeration verification program calls UPPAAL aided 
verification tools, thus obtaining the real-time system of minimal cut sets of the fault 
tree. 
This paper utilized the minimum cut sets of fault tree real-time semantic 
extension and get real-time system fault tree, laying the foundation for the future 
optimization algorithm for solving the minimum cut sets. 
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(1) 基本事件，基本事件符号如图 2.1 所示。 
 
 



























(3) 条件事件，条件事件符号如图 2.3 所示。 
 
 





(4) 外部事件，外部事件符号如图 2.4 所示。 
 
 





(5) 中间事件，中间事件符号如图 2.5 所示。 
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